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(54) MULTI-ANGLE REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reproducing device capable of 
performing multi-angle reproduction without performing special prior work. 
SOLUTION: In the case of reproducing a prescribed video clip 3athe time 
information of the prescribed video clip 3a is compared with the time information 
of a plurality of different video clips Soverlapping video clips 3b having an 
overlapping section on the prescribed video clip 3a are sequentially read and 
stored in a buffer memory 6and at least either the prescribed video clip 3a or an 
overlapping video clip 3b stored in the buffer memory 6 is also outputted. 



CLAIMS 



[Claim(s)] 

[Claim 1]Said motion-control part time information of said predetermined video 
clip and two or more of other video clips as compared with a case where have the 
following and a predetermined video clip is reproduced Said predetermined video 
clip. It is characterized by outputting at least one of said predetermined video clip 
stored in said buffer memory while having begun to read a duplication video clip 
with the overlap section of said time information from both media and storing in 
said buffer memoryand said duplication video clips. A multiangle reproduction 
device. 

A medium by which two or more video clips which have time information were 
recorded. 

A reproduction drive which reads information from said medium. 



A motion-control part which controls operation of said reproduction drive. 
A buffer memory which holds said two or more video clips temporarily. 

[Claim 2]Two or more media by which two or more video clips which have time 
information were recordedTwo or more reproduction drives which equip with said 
two or more mediarespectivelyand read said two or more video clipshaving a 
motion-control part which controls operation of a reproduction drive of said 
plurality — said two or more reproduction drives — when reproducing a 
predetermined video clip of one reproduction drive **said motion-control part with 
time information of said predetermined video clip. Time information of two or more 
video clips in other reproduction drives is comparedSaid two or more reproduction 
drives are simultaneously operated about said predetermined video clip and a 
duplication video clip with the overlap section of said time informationA multiangle 
reproduction device beginning to read a video clip and said duplication video clip 
predetermined [ said ] from each reproduction drive bothand outputting at least 
one of said predetermined video clip and said duplication video clips. 
[Claim 3]The multiangle reproduction device according to claim 1 or 2wherein time 
information is the inclusion time information based on inclusion time at the time of 
photoing a video clip. 

[Claim 4]The multiangle reproduction device according to claim 1 2or 3wherein a 
recording medium is an optical disc or a magneto-optical disc. 
[Claim 5]The multiangle reproduction device according to claim 1 or 2 having a 
displaying means which indicates that it is in a state which can output at least one 
of a predetermined video clip and duplication video clips. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the multiangle reproduction device 
which reproduces two or more video clips which have the duplicate time 
information. 
[0002] 

[Description of the Prior Art]Conventionallythe thing using the tape medium as a 
camera integral-type VCR for home use was in use. Howeverin recent yearsthe 
camera integral-type VCR using a recorded type optical disc appearsand 
variegated reproduction motion is expected by the random access nature of an 
optical disc. 

[0003]On the other handthere is a picture reproducer called DVD as an optical 
only for [ reproduction ] type disk recorderand reproduction of package-ized image 
softwaresuch as movie softwareis mainly made. In DVDin order to respond to 
diversification of image expressionsthe multi scene / multiangle reproduction 
function is carriedand it is possible for a user to change arbitrarily two or more 



kinds of pictures which the image soft maker createdand to reproduce. Since multi 
scene reproduction and multiangle reproduction are regeneration methods of the 
same kind intrinsicallythey double both here and deal with them as multiangle 
reproduction. 

[0004]The method for realizing such multiangle reproduction is shown in Japanese 
Patent Application No. No. 514148 [ 09 to ]. In order to make multiangle 
reproduction possible in the above-mentioned applicationthe interleave method of 
a bit stream is proposed as follows. 

[0005]It is as follows when the indication portion of an invention is quoted from 
the above-mentioned application. 

[0006]In the bit stream reproduction which chooses two or more data units from 
the bit stream which comprises three or more data units which continue on the 
same time-axisand is reproducedall the data units are accessed in orderBased on 
each regeneration time length of this data unitthis data unit is arranged on the 
same time-axis in predetermined orderand this bit stream is interleaved so that 
only the selected data unit can be reproduced without time discontinuation. 
Furtherthis data unit is divided into the minimum reading time data unitand 
accesses these all the minimum reading time data units in orderSo that only the 
minimum reading time data unit of the this selected data unit can be reproduced 
without time discontinuationThe interleave method which arranged this minimum 
reading time data unit on the same time-axis in predetermined order based on 
each minimum reading timegenerated said bit streamand was characterized by the 
regeneration time length of this minimum reading time data unit being still the 
more nearly same. 

[0007] How to interleave two or more images which should be reproduced at 
thisi.e.on the same time-axisand constitute as one bit stream is shown. If it 
explains more briefly using drawing 7 will generate bit stream BS1 which does not 
have interleave about the video clip CO or the video clip C4 of the non-multi-angle 
sectionand BSSbut. in the multi-angle section — the video clip CI of the angle 
Ithe video clip C2 of the angle 2and the video clip C3 of the angle 3 — 
respectively — CI a and Clb .... C2a and C2b ...CSaand C3b — it divides into 
plurality like ... and bit stream BS2 is generated for these as the ******** 
interleave block IB in order. Thustwo or more video clips C1-C3 which consist of 
three angles will be contained in bit stream BS2and multiangle reproduction is 
made possible by choosing a desired angle suitably. 
[0008] 

[Problem(s) to be Solved by the Invention]Howeverin a camera integral-type VCR 
for home usethe technical problem that it is not easy to perform multiangle 
reproduction with the application of the conventional interleave method which was 
described above occurs. 

[0009]That isin order to apply the above-mentioned interleave techniqueit is 
necessary to prepare two or more picture image data beforehandto do the 
authoring work of specifying the portion which performs multi-angleand to create a 
bit stream with the application of the above-mentioned interleave method after 



that. Thereforewhen there are two or more image materials and it is going to carry 
out multiangle reproductionThe video clip multi-angle-ized first is sorted outit 
points to the period which should be adopted as multi-angle within each video 
clipand the work of interleaving each video clip and collecting into one bit stream 

is needed. 

[0010]Thusin order to perform multiangle reproduction with the application of the 
conventional techniquethe technical problem that troublesome previous work 
business which was described above was required occurred. 
[001 1]It is made in order that this invention may solve an aforementioned 
problemand it aims at providing the multiangle reproduction device which makes 
multiangle reproduction possible easily even if it works neither special authoring 
nor interleave-ization to two or more image materials. 
[0012] 

[Means for Solving the Problem]In order to solve this technical problema 
multiangle reproduction device of an invention of this application IstA medium by 
which two or more video clips which have time information were recordedand a 
reproduction drive which reads information from a mediumit has a motion-control 
part which controls operation of a reproduction driveand a buffer memory which 
holds two or more video clips temporarilyWhen reproducing a predetermined video 
clipa motion-control part compares time information of a predetermined video clip 
and two or more of other video clipsWhile beginning to read a predetermined video 
clip and a duplication video clip with the overlap section of time information from 
both media and storing in a buffer memoryit is made to output at least one of a 
predetermined video clip stored in a buffer memoryand said duplication video clips. 
[001 3]A multiangle reproduction device of an invention of this application 2ndTwo 
or more media by which two or more video clips which have time information were 
recordedTwo or more reproduction drives which equip with two or more 
mediarespectivelyand read two or more video clipsWhen it has a motion-control 
part which controls operation of two or more reproduction drives and a 
predetermined video clip of two or more reproduction drives and in one 
reproduction drive is reproducedA motion-control part compares time information 
of a predetermined video clip with time information of two or more video clips in 
other reproduction drivesOperate two or more reproduction drives simultaneously 
about a predetermined video clip and a duplication video clip with the overlap 
section of time informationand it is begun from each reproduction drive both to 
read a predetermined video clip and a duplication video clipit is made to output at 
least one of a predetermined video clip and duplication video clips. 
[001 4]A multiangle reproduction device of an invention of this application 3rd 
presupposes that it is time information the inclusion time information based on 
inclusion time at the time of photoing a video clip in the 1st or 2nd above- 
mentioned invention. 

[001 5]A multiangle reproduction device of an invention of this application 4th 
makes a recording medium an optical disc or a magneto-optical disc in the 1st or 
2nd above-mentioned invention. 



[0016]In addition to the 1st or 2nd above-mentioned inventiona multi-angle device 
of an invention of this application 5th has the displaying means which is in the 
state where at least one of a predetermined video clip and duplication video clips 
can be outputted and to display. 
[0017] 

[Embodiment of the Invention]Hereafteran embodiment of the invention is 
described using drawing 6 f rom drawing 1 . 

[0018]Herewhen it distinguishes using subscriptssuch as a and babout two or more 
components [ with the same name ] and there is no subscripta component at large 
[ the ] shall be expressed. 

[0019](Embodiment 1) A 1st embodiment of this invention has the following 

composition. 

[0020]The playback drive 1 is equipped with the optical disc 2 which is the medium 
by which the signal was recorded like drawing 1 , Two or more video clips 3 are 
recorded on the optical disc 2and the time information 4 (not shown) is given to 
two or more video clips Srespectively. 

[0021] Although the optical head 5 carried in the playback drive 1 reads the 
information signal of two or more video clips 3 from the optical disc 2the 
information signal of two or more read video clips 3 is saved one by one and 
temporarily at the buffer memory 6 which comprises semiconductor memory. 
[0022]Although the number of the information on the video clip 3 read from the 
reproduction drive 1 is one simultaneouslyin the buffer memory 6two or more 
video clips 3 are simultaneously saved by reading two or more video clips 3and 
storing in the buffer memory 6. That isthe buffer memory 6 is divided into two or 
more fields like drawing l and several video clips 3 which are different to each field 
are held. There is no necessity that this area size is fixedand it can change with 
the number of two or more video clips 3 to read dynamically. 
[0023]One of the video clips 3 stored in the buffer memory 6 by the selector 7 
which is an image selecting means is chosenand it has the composition that a 
video signal is outputted to the display 8. At this timetwo or more two or more 
decoders 9 which decode the compressed video clip 3 are installed between the 
selector 7 and the buffer memory 6. Operation of the whole is controlled by the 
system controller 10. 

[0024]Nowin order to simplify explanationthe number of the decoders 9 is set to 
2and the maximum number of two or more video clips 3 stored in a buffer memory 
is similarly set to two. That isit explains by setting the value of n in drawing 1 t o 2. 
The number of two or more video clips 3 recorded on the optical disc 2 is set to 
4and this is henceforth set to 3a~3d. 

[0025]This inventions are the above composition and are explained to details 
below about the operation. 

[0026]The video clip 3 is realized as one file which carried out the unit of the one 

scene after starting photographyfor example until it halts. The time information 
4a-4d based on a photographing date is given to each video clip 3a-3dand it has 
become the precise time information of 1/30 second bit which is the accuracy 



which can specify the time of one frame of a video picture. As for this time 
information 4although inclusion start time shall be recorded on the header unit of a 
file and inclusion finish time shall be recorded on the end of a file in this 
examplethe record method of time Information is not limited to the above- 
mentioned gestalt. 

[0027]Firstit is judged whether the system controller 10 has the time which reads 
and compares the time information 4a-4d given to two or more video clips 3a-3d 
recorded in the optical disc land overlaps with time information. 
[0028]Here the time information 4a-4d which video clips [ 3a-3d ] each hasAs it 
shall be the information which set TS1-TS4and finish time to TE1-TE4 and the 
order shows drawing 2 start timeit shall be an order of 
TS1TS2TE2TE1TS3TS4TE3and TE4. 

[0029]At this timethe system controller 10 reads the video clips 3a-3d based on 
the time Information 4a-4d. Hereafterthe operation is explained. Reproduction of 
the video clip 3a is started first. The current time of the video clip 3a currently 
reproduced can be known by adding reproduction integration time to start time 
TS1. This reproduction motion stores the signal of the video clip 3a in the buffer 
memory 6 beforehandand is performed by reading a signal from the buffer memory 
6. The buffer memory 6 has the capacity which stores the signal of the video clip 
3 by sufficient timefor examplethe video clip 3 which is 20 seconds can be stored. 
[0030]Since the bit rate of the signal read from the optical disc 2 is a high speed 
from the bit rate of the video clip 3If the buffer memory 6 will be in a full 
stateread-out from the optical disc 2 will be stopped temporarilyif the opening of 
constant capacity occursread-out from a disk will be started agalnand the state 
where the buffer memory 6 became full as much as possible Is maintained. 
[0031]If the current time of the video clip 3a under reproduction approaches start 
time TS2 of the video clip 3bthe system controller 10 starts reading of the video 
clip 3band stores it in the buffer memory 6. For examplewhen the current time of 
the video clip 3a under reproduction becomes 10 seconds before the start time 
TSb of the video clip 3bit shifts to read-out of the video clip 3band storing Is 
begun to the buffer memory 6. Since the buffer memory is filled up with the 
information on the video clip 3a at the beginning [ of read-out ] of a 
changestandby occurs until an availability occursbut reading is continued until it 
stores the information on the video clip 3b in a buffer memory by 10 second. 
Subsequent operation reads the video clip 3a and the video clip 3b by turns for 
every 5 secondsand stores them In the buffer memory 6 one by one. 
[0032]When such operation is performedtwo Informationthe video clip 3a and the 
video clip 3bwill be stored in the buffer memory 6. Both the video clips 3a and 3b 
that are in the buffer memory 6 at this time have the same time information. The 
selector 7 chooses either the video clip 3a or a video clip 3b based on the 
directions from a user. The image of the video clip 3a is decoded by the decoder 
9a by the video signaland the image of the video clip 3b is simultaneously decoded 
by the decoder 9b by the video signal. Thereforethe selector 7 changes actually 
the video signal decoded by the decoder 9a or 9b. 



[0033]Thusthe user can choose the arbitrary images of the video clip 3a and the 
video clips 3b. The period in which image selection is possible is the overlap 
section where the time information of the video clip 3a and the video clip 3b 
overlappedand are the sections from TS2 to TE2 in this example. Since the time 
information 4 is a thing showing the time when these images were recordedif it 
sees from a userit can change and enjoy the picture recorded on the time. 
[0034]In order to make it recognize to have changed into the state in which 
multiangle reproduction is possible to the user at this timea system controller 
turns on the enabling lamp 1 2 formed in the indicator. The clip under present 
selection can be known because one of two or more Select lights 13 lights up. 
What is necessary is just to make Select light 13a and the video clip 3a of another 
side the video clip 3a which was being reproduced just before multi-angle became 
possible correspond to Select light 13balthough it is difficult to decide that it will 
be a meaning about correspondence of Select light 13 and the selected video clip. 
Although the user shall choose and output any one of the video clip 3a or the 3b 
in a multiangle reproduction period in the example explained nowit is not necessary 
to necessarily limit this to one. 

[0035]Since the data of the video clip 3b which should be read will be completed if 
the current time which is reproducing the video clip 3a or 3b succeedingly 
approaches TE2The work which had read the information on the video clip 3a and 
the video clip 3b from the optical disc 2 to the buffer memory 6 by turns till then 
is finishedand reading of the data of only the video clip 3a is continued 
succeedingly. When the video clip which the user has chosen is 3b and current 
time reaches TE2the system controller 10 changes the selector 7 to the video clip 
3a side. Thuseven if it reaches TE2 which is the finish time of the video clip 3ban 
image does not break off. 

[0036]Since the data of the video clip 3a which should be predicted to the buffer 
memory 6 will be completed if the current time which is reproducing the video clip 
3a succeedingly approaches TE1 Read-out is started for the information on the 
video clip 3c which should play the next succeedingly from the optical disc 2and 
storing is begun to the buffer memory 6. If regeneration time reaches TElthe 
video clip 3c will be reproduced continuouslywithout vacating a time blank. 
[0037]Thenif the current time of the video clip 3c under reproduction approaches 
TS4the information signal of the video clip 3d and the video clip 3c is read by 
turns like the example explaining the pointand it stores in the buffer memory 6. 
The operation at this time is the same as that of point **and the multiangle 
reproduction of it becomes possible in the time from TS3 to TE4. 
[0038]Although the information on the video clip 3c will be completed previously 
shortlyWhen regeneration time reaches TE3and a user chooses the video clip 3c 
and is being reincarnated like the explanation like the pointthe system controller 
10 changes the selector 7 to the video clip 3d automaticallyand it can continue 
reproduction motionwithout a reproduced image breaking off. Since the data which 
should be predicted from the optical disc 2 and should be read into the buffer 
memory 6 will be lost if regeneration time approaches TE4it endsand if video clip 



[ which was saved in the buffer memory 6 / 3d ] information is lostplayback of an 
image will end the reading operation from the optical disc 2. 
[0039]When the time information 4 of two or more video clips 3 recorded on the 
optical disc 2 overlaps so that clearly from the above operationsmultiangle 
reproduction selectable in a user comes to be performed. The usual reproduction 
is performed when there is no duplication in the time information 4. Since it is 
such operationin order to perform multiangle reproductionit is not necessary to do 
the work of creating the bit stream which the time information 4 should just be 
added to the video clip 3and interleaved two or more video clips beforehand. 
[0040]Although operation of reading the video clip 3a and the video clip 3b by 
turnsand storing in the buffer memory 6 one by one is performed in the above- 
mentioned explanationit explains still in detail about such operation. Firstvideo 
information and speech information are includedand video information is 
compressed with the digital compression technology called MPEG 2 before longand 
the video clip 3 is compressed in the form of predetermined also in an audio signal. 
The bit rate of a signal which united both has the width like 5Mbps - 12Mbpsand 
has such high-definition video information that the bit rate is large. Howeverit 
fixes to 8Mbps and the bit rate which the video clip 3 has in subsequent 
explanation is discussed. Even if it is for avoiding the complicatedness of 
explanation and this is the different bit rateit does not deviate from the gist of this 
invention. 

[0041]This is not unreal capacity although the capacity of the buffer memory 6 
required in order to hold the video clip 3 of 8Mbps by 20 second becomes 
160Mbiti.e.20 M bytes. 

[0042]If it is 25Mbps about the reading speed at the time of storing in the buffer 
memory 6 from the optical disc 2 nowin order to perform read operation from the 
optical disc 2playing the video clip 3 by 8MbpsThe information on total per second 
17 Mbit will be stored in the buffer memory 6. Thereforethe buffer memory 6 with 
the capacity for 20 seconds fills with in about 10 seconds. If the buffer memory 6 
will be in a full stateread-out from the optical disc 2 will be stopped temporarilyif 
the opening of constant capacity occursread-out from the disk 2 will be started 
againand the state where the buffer memory became full as much as possible will 
be maintained. 

[0043]In order to change the video clip 3b into the state of going to readfrom the 
state which has read the video clip 3afor example in the case of such conditionsit 
is necessary to move the optical head 5 to the position on which the video clip 3b 
is recordedand the waiting time TW which cannot read a signalsuch as seek 
timelatency speedetc. of the optical head 5is needed. Generally an optical disk 
system takes hundreds of milliseconds time to the waiting time TWand this 
example explains by setting this to 500 ms. 

[0044]Time required at the reading speed of 25Mbps to read the information on 
the video clip 3 of 8Mbps by n seconds is 8n/25 seconds. If the waiting time TW is 
addedit will take the time for 8n / 25 +0.5 seconds. Thereforewhen reading for 
every n secondschanging the two video clips 3 by turnsa reading speed including 



the waiting time TW serves as 8n/(8n/25+0.5) Mbps. when n is made into 5 
seconds hereit will be set to about 1 9 Mbps(es)if it is alike using a front type and 
an effectual reading speed is calculated. Since the two video clips 3 are read by 
turns nowthe reading speed per video clip is averaged and is 19/2=9.5Mbps. Since 
this is quicker than SMbpswhat is called buffer underflow from which a buffer 
memory becomes empty is not generated. As mentioned aboveit is possible 
enough to read the two video clips 3 by turns like this inventionand to store in the 
buffer memory 6. 

[0045]Nowthe above multiangle reproduction devices mention and explain "the 
athletic meet of a school" with many opportunities photoed with a camera 
integral-type VCR for home use as a useful concrete example. The drawing for 
explanation is omitted. 

[0046]Usuallythe participant in a school athletic meet is a studentand the guardian 
performs photography. Nowtwo students' guardian a and the guardian b shall photo 
the video clip 3respectively. Although the guardians a and b will take a photograph 
focusing on their children a and bin the time of his child not being turnwhen the 
others' child is turnthey photo the complete view of athletic meet scenery in a 
long shotor photo the aid scenery of a guardian seat. [ each ] After finishing 
photographythe guardian a copies the video clip 3 of a long shot and the video clip 

3 of aid scenery which the guardian b photoed to his own optical disc 2. 
[0047]In order to make it agree with explanation of drawing 2 it shall be an image of 
the long shot and the aid scenery that considered it as the image centering on the 
child a to whom the guardian a photoed the video clip 3a and the video clip 3cand 
the guardian b photoed the video clips 3b and 3d. Since the guardian b is photoing 
the video clip 3b and 3 d at the time of the child's a turn at this timethe portion to 
which the time information 4b and 4d added to the video clips 3b and 3d overlaps 
with the time information 4a and 4c of the video clips 3a and 3c exists. 
[0048]As mentioned abovetwo or more video clips 3 to which the time information 

4 overlaps on the same optical disc 2 with reproducing the video clip 3 
independently photoed at the overlapping time on the same optical disc 2 will exist. 
[0049]If the guardian's a optical disc 2 is played at this timelooking at the video 
clip 3a centering on the child ait becomes possible to perform multiangle 
reproduction with the video clips 3bsuch as aid scenery photoed 
simultaneouslyand the image which was full of presence can be enjoyed. The work 
required in order to perform multiangle reproduction should Just choose an image 
to regard as reproducing the video clip 3 photoed at the time on the same optical 
disc 2. Since a multi-angle period becomes settled automatically based on the 
recorded time information 4in order to multi-angle-izeit is not necessary to do the 
work of interleaving authoring work and two or more video clips 3. 

[0050]If the camera integral-type VCR which the guardian a uses for photography 
constitutes the multiangle reproduction device of this invention hereBy 
reproducing an image with the LCD device which was allowed to reproduce the 
video clips 3c and 3d from the guardian b at the spot of an athletic meetand was 
carried in the camera integral-type VCR. It is possible to perform the promptly 



above-mentioned multiangle reproductionand the image which was rich in 
presence surely can be enjoyed. 

[0051]As mentioned abovein the multiangle reproduction device of this 
inventionwhen the time information 4 which two or more video clips 3 recorded on 
the optical disc 2 have has duplicationin the duplicate sectionmultiangle 
reproduction whose time-axis corresponded can be performed easily. 
[0052]Herethe time information 4 is the date and hour entry which were 
photoedand can be performed by adding with photography equipment. Of 
coursethe time information 4 may be added by the other methodsand since it is 
not a main object of this invention if attached to the grant method of the time 
information 4 itselfdetailed explanation is omitted. If the clock information held 
inside movie camera material has an errorwhen an error arises in the time 
information 4 given to two or more video clips photoed with different equipments 
and multiangle reproduction is performedit will be predicted that time gap occurs. 
In order to amend this errorin additionit is good to add the compensation means 
which points to the error of the time information 4 at the time of photographyand 
amends read timing based on this directions information at the time of read-out 
from the reproduction drive 1 . 

[0053]The time signal by televisionssuch as a time signal soundand the radio 
broadcast of the Japan Broadcasting Corporation if it is in Japanfor example in 
order not to generate the time error at the time of such photographyThe clock of 
two or more equipment can be made to agree very with high precision by receiving 
the standard frequency broadcast signal (JJY) of Communications Research 
Laboratorythe Ministry of Internal Affairs and Communicationsetc.and adjusting a 
clock. Since this invention relates to a regeneration methodreference is not made 
about the time information grant method at the time of photographyand though 
naturalthe description about the correcting method of the clock accuracy of 
apparatus does not restrain the main point of this invention. 
[0054]In the example of above-mentioned this inventionit was considered as the 
two number of the video clips 3 simultaneously stored in the buffer memory 6. 
That isalthough the value of n in drawing 1 w as set to 2this is good also as three 
or more numbers. In order to make this n or more into threeafter the reading 
speed of the information from the optical disc 2 adds a part for a loss required for 
access of an optical head by n times the bit rate of the video clip Sit should be 
just quick enough. 

[0055](Embodiment 2) It continues and a 2nd embodiment of this invention is 
described using a drawing. As shown in drawing 3 one or more video clips 3 are 
recorded on the optical disc 2a and optical disc 2brespectivelyand while each 
video clip 3 has the time information 4 like Embodiment leach is saved as one file. 
[0056]The playback drive la and the playback drive lb are equipped with the 
optical disc 2a and 2brespectively. The optical head 5a carried in the playback 
drive la reads the signal of video clip VC from the optical disc 2aand stores it in 
the buffer memory 6a. Similarlythe optical head 5b carried in the playback drive lb 
reads the signal of video clip VC from optical disc 2band stores it in the buffer 



memory 6b. The buffer memory 6a is connected to the decoder 9aand the image 
compressed in digital one is decoded. The buffer memory 6b is similarly connected 
to the decoder 9b. 

[0057]Whenas for the buffer memories 6a and 6bthe optical heads 5a and 5b carry 
out seek operationit is a buffer zone for taking out a signal even seemingly 
succeeding a case so that read-out of the signal from the optical disc 2a and 2b 
may be interrupted temporarilyand has the capacity for several seconds of the 
video clip 3. If the bit rate of a video clip sets capacity of 8Mbps and a buffer 
memory to 64Mbit nowit will become the capacity for 8 seconds and will be 
sufficient capacity to the seek operation of the optical heads 5a and 5a. 
[0058]The system controller 10 performs motion control of these wholereceives 
the directions from a user or performs it also about the light control of each 
indicator formed in the indicator 1 1. the video clip 3 as which the enabling lamp 12 
and Select light 13 are formed in the indicator 1 1the multi-angle change turned on 
the enabling lamp 12 in the possible stateand Select lights 13a and 13b were 
chosen — the reproduction drives la and lb — it indicates which thing it is. It is 
connected to the selector 7 which is an image switching meansand one of images 
is chosen and the output of the decoder 9a and the decoder 9b is outputted. 
[0059]About the multiangle reproduction device of the above compositionthe 
operation is explained below. Nowthe video clip 3a and the video clip 3c shall be 
recorded on the optical disc 2a for explanationthe video clip 3b and the video clip 
3d shall be recorded on optical disc 2band it shall be. At this timethe time 
information 4a-4d which each video clips [ 3a-3d ] each hasLike Embodiment las 
it shall be the information which set TS1-TS4and finish time to TE1-TE4 and the 
order shows drawing 2 start timeit shall be an order of 
TS1TS2TE2TE1TS3TS4TE3and TE4. 

[0060]A system controller reads and compares the optical disc 2a and the time 
information 4a-4d given to two or more video clips 3a-3d recorded in 2b. At this 
timeit is judged whether there is any time which overlaps with the time information 
which the video clip recorded into the optical disc 2a and optical disc 2b has. In 
this exampleit has the time when the video clips 3a and 3b and the video clips 3c 
and 3d overlap. 

[0061]At this timethe system controller 10 determines reproduction sequence for 
each video clips 3a-3d according to the time information 4a~4d. That isfirstthe 
reproduction drive la is operated and reproduction of the video clip 3a is started. 
The current time of the video clip 3a currently reproduced can be known by adding 
the reproduction integration time of the video clip 3a concerned to start time TS1. 
[0062]As for thisother video clips 3b-3d are the same. This reproduction motion 
stores the signal of the video clip 3a in the buffer memory 6a beforehandand is 
performed by reading a signal from the buffer memory 6aand the decoder 9a 
connected to the buffer memory 6a decodes the compression signal of a video clip 
to picture image data. The selector which is an image selecting means chooses 
the decoder 9a side automatically with a system controller. That isthe reproducing 
output of the video clip 3a is carried out. 



[0063]If the current time of the video clip 3a under reproduction approaches start 
time TS2 of the video clip Sbthe system controller 10 operates the reproduction 
drive 1 bstarts reading of the video clip Sband stores it in the buffer memory 6b. A 
signal is read from the buffer memory 6b at the same time it reaches TS2and the 
signal of the video clip 3b is decoded by the decoder 9b by the video signal. At 
this timethe decoder 9a will decode the video clip 3athe decoder 9b will have 
decoded the video clip 3b simultaneouslyand the image which the selector 7 chose 
with user directions is outputted. 

[0064]Thusthe user can choose the arbitrary images of the video clip 3a and the 
video clips 3b. The time in which picture selection is possible is the overlap 
section where the time information of the video clip 3a and the video clip 3b 
overlappedand is the sections from TS2 to TE2 in this example. Since the time 
information 4 is a thing showing the time when these images were recordedif it 
sees from a userit can change and enjoy the picture recorded on the time. 
[0065]In order to make it recognize to have changed into the state in which 
multiangle reproduction is possible to the user at this timea system controller 
turns on the enabling lamp 12 formed in the indicator 1 1. The clip under present 
selection can be known because one of two or more Select lights 13 lights up. 
[0066]When the video clip which the user has chosen is 3b and current time 
reaches TE2the system controller 10 changes the selector 7 to the video clip 3a 
side. Thuseven if it reaches TE2 which is the finish time of the video clip 3bit 
prevents an image breaking off. If the current time which is reproducing the video 
clip 3a reaches the finish time TBI reproduction of the video clip 3c will be started 
succeedingly. 

[0067]In the period to TS4-TE3the video clip 3c and video clip [ 3d ] multiangle 
reproduction becomes possible by the same operation as the above. Although the 
information on the video clip 3c will be completed previously shortlyWhen 
regeneration time reaches TE3and a user chooses the video clip 3c and is being 
reincarnated like the explanation like the pointthe system controller 10 changes 
the selector 7 to the video clip 3d automaticallyand it can continue reproduction 
motionwithout a reproduced image breaking off. Reproduction motion will be ended 
if the current time currently reproduced reaches video clip 3d finish time TE4. 
[0068]When the time information 4 of two or more video clips 3 recorded on the 
optical disc 2a and optical disc 2b overlaps so that clearly from the above 
thingmultiangle reproduction selectable in a user comes to be performed. The 
usual reproduction is performed when there is no duplication in the time 
information 4. Since it is such operationin order to perform multiangle 
reproductionit is not necessary to do the work of creating the bit stream which 
the time information 4 should just be added to the video clip 3and interleaved two 
or more video clips beforehand. 

[0069]Nowthe above multiangle reproduction devices mention "the athletic meet 
of a school" shown by Embodiment 1 as an effective exampleand it explains again. 
Explanation is omitted if attached to the portion which overlaps with explanation 
by Embodiment 1. As Embodiment 1 explainedthe video clips 3b and 3d which the 



guardian b photoed [ the video clips 3a and 3c which the guardian a photoed ] to 
the optical disc 2a shall be recorded on optical disc 2b now. If this is applied to 
this examplelooking at the video clip 3a centering on the child a like Embodiment 
lit becomes possible to perform multiangle reproduction with the video clips 
Sbsuch as aid scenery photoed simultaneouslyand the image which was full of 
presence can be enjoyed. 

[0070]The work required in order to perform multiangle reproduction should just 
choose an image to regard as equipping the playback drive 1 with two or more 
optical discs 2 in which the video clip 3 photoed at the time was recorded. Since a 
multi-angle period becomes settled automatically based on the recorded time 
information 4in order to multi-angle-izeit is not necessary to do the work of 
interleaving authoring work and two or more video clips 3. 
[0071]Although the above-mentioned example explained the number of two or 
tnore reproduction drives 1 as 2this may be three or more and the same operation 
is possible for it. 

[0072]Although the above-mentioned example explained as composition which 
controls two apparatus by the same system controllerit may not necessarily be 
such compositionfor examplethe subsystem controller 14 which became 
independent to the reproduction drive 1b is formed like drawing 4 and the system 
controller 10 is good also as composition of giving directions to the subsystem 
controller 14. Since the posture drive lb which has the subsystem controller 14 
can be used as one independent apparatus if such composition is takenit becomes 
possible to consider it as the gestalt which can constitute this invention from 
connecting two or more set machinefor example. 

[0073]In above-mentioned Example 1 and Example 2although the medium by which 
the video clip 3 was recorded is used as the optical disc 2it is good for this as that 
in which a magneto-optical disc is contained. Although the external magnetic field 
important point of the magneto-optical disc is carried out to record or/and 
reproduction motioneven if it considers that a magneto-optical disc is an optical 
disc in a broad sense meaningit does not deviate from the gist of this invention. 
[0074]In above-mentioned Example 1 and Example 2although the medium by which 
the video clip 3 was recorded is used as the optical disc 2this may be a medium of 
other kinds. For examplea hard disk unit (HDD) may be usedthe optical disc 2 in 
the above-mentioned example will be equivalent to a magnetic disk in this caseand 
the optical head 5 will be equivalent to a magnetic head. Of courseeven if it is 
cases other than a fixed diskapplication of this invention is not excepted. 
[0075]In above-mentioned Example 1 and Example 2although time information 4 is 
made into the time by which the video clip was photoedthat may not necessarily 
be right. For exampleafter the video clip 3 was createdthe arbitrary time 
information 4 could be given to the video clip 3. This invention does not give 
restriction at all about the grant method of the time information 4. 
[0076]In above-mentioned Example 1 and Example 2although the video clip 3 
should be compressed by MPEG 2it is not necessary to limit to this form. Various 
compression technology of a video signal has various methodsand even if it uses 



which method of theseit does not deviate from the gist of this invention. 
[0077]In above-mentioned Example 1 and Example 2in order to tell a user about 
that it is in a multi-angle possible stateor the selected kind of video clipthe 
indicator and the enabling lampand the Select light should be providedbut this may 
not necessarily be this gestalt. For exampleit is very good in the composition of 
superimposing a state to a video signal so that an indicator display on a display 
screen may be possible. 

[0078]In above-mentioned Example 1 and Example 2although the reproduction 
sequence of the video clip was explained as an order of each time informationthis 
may not necessarily be this passage. For exampleit is good as what is reproduced 
in the order which the user specified arbitrarily. 

[0079]Since it has the time information to which the video clip 3d overlapped the 
video clip 3c during reproduction when reproducing in order of the video clips 3c 
and 3a with user directions when it applies to the above-mentioned example and 
explainsThe multiangle reproduction of the video clip 3c and the video clip 3d 
becomes possibleand it will shift to the reproduction motion of the video clip 3a 
after finish time TE3 attainment of the video clip 3c.This invention is applicable 
also as such operation. 

[0080]In above-mentioned Example 1 and Example 2although the decoder 9 is 
formed between the buffer memory 6 and the selector 7the decoder 9 may be 
after the selector 7. In this casealthough disorder of a picture and gap of a time- 
axis may occur depending on the compression format of a video signalit is possible 
to avoid thisif it is suitable compression format. 

[0081 ]In above-mentioned Example 1 and Example 2in a multiangle reproduction 
periodalthough the user shall choose and output the one video clip 3it is not 
necessary to necessarily limit this to one. For exampleit is good also as 
composition which uses the image compositing section 15 like drawing S and 
outputs and displays two or more images by techniquessuch as a picture yne 
picture. Of courseit is good also as a tiling display which aligns and displays not 
only picture yne picture form but two or more images. 

[0082]At this timethe composition of directing the video clip 3 to display on a 
parent screen image is possible for a user. Although drawing 5 is a thing at the 
time of taking picture yne picture form to Example lit can be considered as the 
same operation by forming the image compositing section 15 similarly to Example 2. 
[0083]Or it is good also as composition which does not choose the one video clip 
3 but outputs all refreshable video signals independently in a multiangle 
reproduction possible periodfor example as composition like drawing 6 again by the 
selector 7. Although drawing 6 loses the selector 7 to the composition of Example 
lit can take the composition which lost the selector 7 similarly to Example 2. 
[0084] 

[Effect of the Invention]As shown in the above examplethe time information of two 
or more video clips which have time information according to the 1st invention of 
this application is comparedBeginning to read two or more video clips which 
overlap when there is an overlap period one by oneand storing in a buffer 



memoryAbout two or more video clips stored in the buffer memoryin order to 
output one or more than itmultiangle reproduction became possible to two or more 
video clips with the overlap section. 

[0085]Thusthe time information which overlaps with two or more video clips in 
order to perform multiangle reproduction according to this invention should just 
accompanylt is effective in the authoring work of directing the multi-angle section 
beforehandand the work of interleaving two or more video clips and changing into 
one bit stream becoming unnecessaryand the multiangle reproduction of them 
becoming possible simple. 

[0086]According to the invention of the 2nd of this applicationabout the video clip 
in the medium with which two or more reproduction drives were equipped. When 
reproducing a certain video clipthe time information of the video clip is compared 
with the time information of the video clip in other reproduction drivesMultiangle 
reproduction became possible to two or more video clips with the overlap section 
by operating two or more reproduction drives simultaneously about a duplication 
video clip with the overlap sectionand reading simultaneously a predetermined 
video clip and said duplication video clip. 

[0087]Thusthe time information which overlaps with two or more video clips in 
order to perform multiangle reproduction according to this invention should just 
accompanylt is effective in interleaving the authoring work and two or more video 
clips of directing the multi-angle section beforehandthe work of changing into one 
bit stream becoming unnecessaryand multiangle reproduction becoming possible 
simple. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing a 1st embodiment 

[Drawing 2] The explanatory view with duplication time information of a video clip 
[Drawing 3] The block diagram showing a 2nd embodiment of this invention 
[Drawing 4] The explanatory view of other composition of a 2nd embodiment 
[Drawing 5] The explanatory view of the composition of the example of a 1 st 
embodiment 

[Drawing 6] The explanatory view of other composition of a 1 st embodiment 
[Drawing 7]T he key map of the conventional interleave technique 
[Description of Notations] 

1 Reproduction drive 

2 Optical disc 

3 3a-3d Video clip 
44a-4d Time information 

5 Optical head 

6 Buffer memory 

7 Selector 



8 Display 

9 9a and 9b Decoder 

10 System controller 

11 Indicator 

12 Enabling lamp 

13 Select light 

14 A subsystem controller 

15 Image compositing section 

16 Parent screen image 

1 7 Child screen image 
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l'>«3EgffiBt^'J6"'T E 1 lc54-:5< is M->77'P<^ U 6^ 
5tSt*'-r'^*bfx:t"57 «J 'y :f 3 a ©x— 5»fi«l^7-r«fe 
46s ?l^!gSl^T55?CDS^-rS'^*t;~x>|-'>iJ-yy3 c(D 

[0 0 3 7] jj^t^Ts S^4'<0ex:t'?iJ-y:/3 c©il 
aBtSiJ#«T S 4lt3fi-:5< i:s 5fe«^UiRBLfcfi<Ji:P«tc 

t;■x7^•> 'J -y y 3 d t ^7't<7 U -y :/3 c <7)tf fBfi^^ 

(owji^immtmrnT^^ v. t s 3 ^-^e t e 4 ^z*©^ 

[003 8] S/cs #Jttie7='7|-'>iJ-yy3 ccDtffB*^ 

^mmm e 3 iz^mLtcti^izD.-^ftj^yfy't^^ 'J -y 

—5 1 oii-trU-?^! 7«^t;x';d-'i7U>y73 dlcgifiMt:: 

-1- 7.-? 2 ft^ejti^^A LT/^'-y yT)<=E'J6 iClS^iltJ'^ 
5'*^»<4*fc46s 7t7^'rX'?2 6^6<Dtt5fC* 

iftfftii^T Ls / 7 r p< ^ 'J 6 i*gtt«??3-n/c tix^r 

^ u y >^3 d (ommti^M< Lwsknn^tmTf 

So 

[0 0 3 91 JJ(±a)J:-5^S:lW3{>^6^6ft>«:J:3lJ:s 3t 

x-f X-^ 2 nfclSiJiDtixTl-':' ij -y :^3 ©B^^iJ 

Tcmzit fxTt- 'J -y y 3 i,zmpitsm 4 AM^^ jjd ^nrt^ 

U - y L rc ti" y K X h 'J -ix^f^Rgr « 1 o fcf^ISS* 



[0040] ±IB LfclKP^T-ti t; U -y y 3 a d: 
T^* ^ U -y y 3 b *35SlcK3^aj LTHS-^/ \"-y 7 7' ^ =E 

u6^t^ftw•r«i:t^•Dfc^lM^«^f^3««s c^LfcBf^ 

3t*W^tf$BfcJ;t>'^*tSfg^aA.T-fcys ^©-p-^W 
«1f Sgl*M P E G 2 i:L^tetl5xi>^';l/ffiKl35seiCTlE 

mm^Si^-^t^im^<^if'y hU-h(*5Mbps~12 
Mbpsi:t^ofc<i;^Ji*iS'*#-Bs ti-y h U- h*^::^* 

J-XPS«75iKB^lcfcl,^Ttit:'x7|-'i7U'yy3(D«|-r-5fc^">y h 

b-h^8Mbpsic@^ LTiir *o mm(omm^^ 

[004 1 ] 8 M b p s(D\^'r^<7 'J y 73 «■ 2 Ofi!*^^ 
iSJtf 5 /c46lC'^gS/ <iyyy;>i^^J6 1 6 0 
Mb i ts rrj:t>-^2 0MfU i-tr^i^ti^. Ztumm 

[0 0 4 21 ^s >tx'f'7.'5'2*^6/^y77'/t'J e'N 

i*iwr«is<osj*ai 25Mbps t»« t-rn 

t#s 8Mb p sTb;W'57iJ'y73^S*L%6^8^x 

ifSbl 7Mb i ta)ti$B6V\:>y7 7'/t 'J 6F*3lClS»fl*n 
Tt^<s:<i:»C*5o •?-a)fc»2 0#»<D§«'&}#O/^y 

77'y^U6*''fcJ:^i o©7— WcJ&^o /"^yyyy^ 
=EV 6*''-fi:co«J8lc:&i.i-B#WJj:itx'rX^2!b^6 

7 / 1 ij i: ^ ^ /ct^HI^«o„ 
[0 0 4 3] c:0«J:335:^Sfeft=O)IStCs ■(5iJ;^«lfx*^U 
>yy3a:&gg*aiUTt>«««A^8s tfx?r;^ 'J -y ^3 

b^S!?f^tlL^c^7<tt^s^cSM■r5^c^*s Jt^-y ks^ 

t'x^ 'J -yy 3 bJb'!|Hiii-nTt^^mB'\i»it)"r«s& 
E««»ys 3t'S'y KSOi'-'^^K-^lHie^-e^M^ 

ro^W^SLs *fi!IT'ttC5h.« 5 0 0 m s LTSJ^* 

[0 0 4 4] 2 5Mb p stD^2^tiiLj$^T-8Mb p s 
© i; -y 7 3 COttSfi^ n #»t5!^ d tJWtC'^S^ 

^Htis 8n/2 5fj>T»So t^-S^F^TW^flD^^i: 
8n/25 + 0. 5 #(Da#P^Ai'^*^6^?)o Lfctf^o Ts 2 
OCD fcfxTt- -57 ij -y 7 3 ^SgSlcij] U m^r£t>'^e> n 

lis 8n-f (8n/25 + 0. 5) Mbpsii^^o C 
i:T-n^5#<!:Lfci:t?s auiC^^l^TlcllSaW^K^^ 
ttiLiii)S^ttiE"r5<!:i^l 9Mbp st^S, l^$s 2 

-3© If 'J -y y 3 *3^sic^*ai-r ©T% x^t 

U-y7l 2|!:fefcy(Di^3;^[±iLji)tW¥tfelLT1 9/2 = 
9. 5MbpsT-»?)<, dtltiSMb p s J:UjIt^/ci6 
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d ic 2 -piD t; xTi- u y 3 *35stcBE«^ai lt/ ^-y 7 
p« ^ 'J 6 icttHrtf ^ c: t tJ+^ic RitgT«5c 
[0 0 4 5] J.x±<D<i;3%^;u5^7'>"9';i/SS^ 

a« b 6':^-n^'nk:~x:t iJ y 3 ^JggJf « t <7) i: t 

(Dm.^ L fc □ > a -y h CD t; x'Tl-? U y 3 •^'tSSS 
Uro tlx?!-^' U :/3 * e5^CD3tx < 2 ICZI tf-f 

So 

[0 0 4 7] EI2£Dia0^<!:^Sic3--y:S/j:a6s ldx>t-->U 
•y:^3 afc.fet;t;x^':'iJ'yy3 c^«a#a<D}if5L 
fc^ftta 'Cxi L/i:Bift®<!: U 'J 7^3 b 

J:tf 3 dJ&««*b«««»Lfca>^->3 -y h-^JSas 

a omSCO <!: t; ^U>yy3b-^3d SrffiK LT 
l-'SOTv tfx^ -5^ 'J -y 3 b, 3d lc#liP*ti5^J 
1fa4b. 4dlit;'x:t'5'iJ yy3 a. 3 cCD^JWIB 

4 a. 4 c i:S^-rSSU5Jtf<?¥ft-ri)o 

[0 0 4 8] J-X±(0J:5tc. M^-rSBf^JlcJgiJ^lcJiiJ 
* n/c tfx^i-^' 'J 'y 7^3 ^%'r'< 2 ±le«Ht- 
SiltT\ l^-<DJt7='-<X'?2±lCB#SiJ'|ffB4(7)««-r 
S»a©i;x^:!t--J7 ij -y :r3 A'il^lS -r S c: itcSSo 

[0 0 4 91 C(35t*s «a#a<DJ16x'fX^'2*®* 
■rsi:. ?«a^4''i:^<!:Lfct;x>l->U-yr3 a«-^^ 

!b'<6v [^iBticjigj* nfcfsaas^ifroeT^^f-'? iJ -y ^ 

5 i: -p fcff IIS^T«: 3 eg^SA'i^ t\ 

[0 0 5 0] «ai#a A^^JigJlCfflL^S^y-^- 

»Jtf'x7t-^7'J-yy3 c. 3 d5-^ili*-t±-Tt6l\ tj^ 



[00 5 1 ] J.X±<75ci;-5lC. *5SB^(D'7;U^7'>'?VUS 
<7 U -y :/3 A^i^-r i.BtSyitlE4 lcB«6^*SJl^tt. £ 

[0 0 5 2] CdT. BfSytt$B4li»^Lrj:a#fcJ:0= 

*nsB$sijifai4iciMM«'iUs ^;u^7'>'?'ym** 

[0 0 5 3] ir(DJ;-5^*i^Bta)B$$iMM^Sg^ 
*-B:^t^/i:isi)lCs i5iJ;i«'a*lll*lT-*ni*B*Sf2Stt# 

^«jlfl.1t^W^m0*I*11;fifi^ (JJY) ^<!:~^§ 

**<Deff*^*-a:Sc:i:*i«T'*5o 

^:f5=Aimt^ t COT-* S *^ 6> s ai^B^coBf giJIflfifxf ^ 

:?^5^^col^T^±aS■rst.cDT^i^<^ ^a5*6''6«is 

j^iji?rstco7-i*ftt\ 

[0 0 5 4] ±iBLfc*f^B^(DllSg^J^cfc^,^T 
l*> I^B#tC/^y7 7'P<^ 'J 6lC^S«ft*tlSt;x:t<7g.y 
:/3©a*2■Pi:LTC^f^:, f^fc-Sx EHCfcJtSn 
cDfB^2iLTt^fi:6\ C+lti 3J.X±cOia<i: LTtfi 
f>„ c:©n€-3W±<h-r?>fcA6lCli. i^x-fT.'J^ 26^6 
©IfRB^SEa^tb L3$l**\ y -y :/'3 ©If 'y h U 

[0 0 5 5] immcDBmi) -p-^ft^T. :^mmm2 

-rJ:3lCx ^x'rX"^7 2a. 3tx'rX'?2 b(tti-?-n-P 

n 1 -ps/cttaacDef-":!!-? -y y 3 *^iRaii-nTt^ 
Btm$S4^wrst<i:t.tc. •?-n^n*i«— o©77"r 

/^<!:LT«^^^nTt^•5o 

[0 0 5 6] SSEK^-I':?"! a, M^\r=7■^:^^ b\Z\t 
^tV^nJtx'rX-5'2 a. 2 b*':gig*tvTl^5o 
K^-r^l attJSKJtifc^^-y KSati. 7tv=VX^' 
2 a 6^ e. tf xTl- U -y V C CD^l^^KS^dl / ^' >y 7 
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mn-^ntc^^^ ks bit. %9-<7.'p2bts'^\f.9t 

«3W-r«, /^y^T';^^ U 6 atixzi— S«'9alcj$^S- 

[0 0 5 7] $fcv /\"-y77'^^ U 6 a. (>blt%^-J 
X-? 2 a . 2 b 6^6©ft^<0§S*'tli L3?j«— ^Wtcif W-T 

tc>^<r>wm^mt^ V . tx^j- -j^ u -y y 3 (omp^<D^ 

8Mbps. /^•y77'^^';®S«*6 4Mb i t tT 
ti«\ 8 #»<7)S« i: ^5: y -y K 5 a s 5 a <D->— 

[0 0 5 8] ->X^AlI>ha— 51 01*. 

,■^S;)a$'Jffll^i:o^,^Tt^T3S:^<, a/TxSBi Ucf*. x;?.-^^ 

tt^B^lCfiSWU -t:b^7 3 a. 1 3 bli. jM 

»?#nfcex*-f Uy:/33f)''^^K5-l':/1 a. 1 b^ 

^r9 b(Dai:^ttBft«ilOS#l6TS^-trU'?^! 7lCglg|? 

*i. t^r=l^3!)■>-:&<owH»)B«s^R;rnal^^^^5o 

[0 0 5 91 J.X±«OJ:d^«fi)o«OVyl/^7'>-?VUS^^ 
lC3tx-('X'J'2 alclis t:'x7r-?'J-y:/3 aaj:t?tix 
l^W'?';<y:/3 bfcJ;tft:"T7t-?iJ-y:/3 dA^iR 
a ~ 3 d <0^n^n*i<Wr ^^JiJIf « 4 a ~ 4 d m 

momm 1 .ti^iifsic. p^^msu^x s 1 ~t s 4. 

mm^T E 1 ~T E 4 1 L/-c1tST*«t><^)<!: U 

I212l::5^.-r<fcatc. TSK TS2. TE2. 
TE1. TS3, TS4. TE3, TE4a)l(SJ¥T»« 

[0 0 6 0] >/7.xZx3VhP-5li3t7^V7.^2a. 
2 b F«9lC|3S*nrc»a<3!)t^x:j-'? ij 'V :/3 a ~ 3 d IC 

<>f-^T*-nfcB§SiJtg$S4 a ~4d ^1^3^213^. tk^t^o 
Z.<Dt^. ^7=^X<^2ati/t7'^X<7 2b<D^lcimi 

^ntc bfx:^ u -y y£D*-r«B$aiif «tc«ifrs^^j 

•yy3ai:3b. bfx;?|-? g -y :/3 c i: 3 d*i«Sa[-rS 

[006 1] Cirot^v'XxAziVhP-^l OttStf 

xTl- -5"; -y 3 a ~ 3 d ^B$giJ'lU?8 4 a ~ 4 d IC Lfc6^ 



1 a^ibff?-a:Ttx~7|-<:7iJ-yy3 aroH^^MIitfe-r 
*o Si LT l^i. ti U -y y 3 a (DlgfiB^SOtt. Bfl 

i&^^ijT s 1 jt^stfT^^-J^ -y :^3 a (om^mmmf^ 

[0 0 6 2] cnfi. i&C0\:^7'^<^'J'yy3b--3dT' 

/^y7 7'/^ U 6 atCfilil^Snrcxa— Sf9 ajb^ti" 
oTS»l«I{C7^P-^~9 affiiJ^SS^-r^o -r^te^tlT^ 

t'^ 'J yy3 at'^m^thtiin^o 

[00631 m^fpff) U >y r 3 a (DlM.^mt>\t^ 

if7':t<7 U -y y 3 b (7)F«^<tfeBtSiJT S 2 lCjfi-i>X v-X 
xA=l>hP-5 1 OtiS^K^'Tyi b5»)f^*-t*T 
fcf7='?h'5"J-y:^3 b©SE3ifC:3f*B8<i&U /^•y7y;<=E 
ij 6 b'NitS^rtl-So TS 2lcSJJi1-5<!:l5]B$lC/\"-y7 7' 
^t'J6b*'^6ffl^#'ijBa^da?n. t'P-^ ^ blcJ:o 
Ti:^7':t^ U -y :/3 b<0«^*''WH»fl^tJ:«^3-n«o 
CtD.*:^. xP—J^'g atit;x'7|-<7ij-yy3 a^. xP 
— J«"9 b(it;~x:t'i"J-y:^3 b^[llB$^C^#LT0^5c: 

[0 0 6 4] clOJcfc^lcLT. IL—^f•{ilfx7^'?';'yy 
3at fclx'Tt-^ 'J -y y 3 b ■feWfticWWiSl^SJKr 

-yy3 a i:t;x:t'?u •yy3 b (om%mmtm^Ltcm 

«IEP^7» y . *15IJrii. T S 2 T E 2 $T'©EBg 

[0 0 6 5] Cirot^v 3.-+flcnLT^)\^=^T><flU 
tc. ->7.xIwP> hP— 7f*a5^SP1 llClSl+etVfci 

5>yi 3<Dd-5<Dio««iS«-r«ciT% 3Kaa»?tf 

[0066] LTl^5 ^^■x5^■^7 ij .y y«i 3 

b i. i ^ ^c^MaB#^lJ*^ t e 2 icsja l fc i * . -> x 

xAPVhP— 51 Ott-bU^^»7*lfx;i-^'Jyy3 

atJlCl33yg;^5c CODcfe'^tcLT. tiW'? rj .y ^3 
b<DS§7B5Sy7-»ST E 2ltiiJjlLTt.B!ft«56^j^i3!Jn« 
Ci*i«K««n5o ?6lt. tfx:j-'?'J'yy3 a^S^L 

zi^^m^mitK ^comimMT e i icsj]i-r«i:. 

§l?-l^^fcfx>|-'> U 'y 73 c tOBiA'iMSfe^n^o 

[0 0 6 7] ±sB<!:llHi(Difimcd:QTTS4~TE3 
« T'©ffllSllCi5t^T. tfx*^ U y y 3 c <t t; x>|-^ 'J 
•yy3 dcDV/U^T'V'J'yl/SSfeA^prtgi^^o 
xTt-^ U -y 73 c ©1lS?B)b^5tlCi!«7-r ?>;::<!: It's: 
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L^«i^?SB$^iJ6^t;x^'> U •> y 3 d *$7B#Sy T E 4 tCSJ 

[0 0 6 8] J.x±<oz:<fc*^S0^6*^^J;3tCx %9^7. 
■572ai:7t7=VX^72 b i:lCiR«^nn:^»®fc;"7=~:i-^ 
■J -y 3/" 3 OBtSUIflfS 4 LTt^S^^tctt, a— 9^ 
*'«atR rT #6^ ^ ; U ^ 7' > ^" J ^ll^)b'<^T% *3 tl S J: 3 

}\/n^^'^rs.=jtcisb\z.\tyf:=r:ir<7 'J -y y 3 lc^SiJ1«ffi4 
•y 7^ -r > -St - ' J - y L fc e 'y h 7. h ' J - A % •(^fig f 5 
[0 0 6 9] S-Ts J.X±COJ:-5'5:V;l/5^7'>'J^VUS^S 

'?g>y:/3as 3 c*''3^X'fX'?2 alCs ■f*H«ba)ffi 
jgLfctfx*'?g*yy3 b. 3d]fj«y£x-rX^'2btcK 

U -y :r 3 a «-^*!W!6s I^BtlCffl^T*-nfcJSaai««:i* 

<Difx:i-^g'yy3 b <bcD^;^^7'>y;^S^^^T%3 
z t A^HTtit % y . t&m^{c&z-^nrc9m^m Liszt 

[0 0 7 0] ^iVf-yy^im^^'frH^tctbic 

iismtjii^mii. mmnzm^^ntc fx^i--? g -y ^ 3 1"^ 

/j:B#S'J1tflg4^»lCV/U5^r>'y/USSP^A''SiJ)Wlc^$ 
1*5SCD t! r :?|- •J' g 'y 3 €■ 'T > •5' - g - 5 <t t^ -3 
[007 1] ±ieLfc*)5<6l5>JT-li«ll$<D^^ 

'r:?'i ©ii3i=&2i:LTitte^Lrc*\ z:n«3J.:i±7-«^ 

[0 0 7 2] $/c. ±iBL/i:IISS^JT1*|5l-«^v'X7"/* 
=1 > h □ ic o T 2 -PWi^S^^iJffli-r ««m<i: LT 

15y7lf#04(3!>*-5»C^ SiK^'f:?'! btu?4iz:L/i:lJ-> 
XxIvZlV hP-^ 1 46':sa^t6n^ ->Xxix=lVhP 
—^1 ojiiiJv'XT^^.av hP-^ 1 4icJi^^-^^S 

->X5^A=l>hP-5 1 4^WrS^i&K5-<7~1 bti 

1 oosjiitLfc^^Sif sc:<!:Jb':mJt5«cDT\ fci^tf 



[0 0 7 31 J&fc. ±IBLfcllfi6fi<l1 *J*t?SISfifilJ2tC 
[0 0 7 4] J&^fe. ±IBL/cSlflfifi>Jl *JJ:tfllfi(l15iJ2JC 

fct-'Tt*. ti'x^i-'j' g -y y 3 m5m^t\.tcmw^^f-< 

at\ <5<J:^«'ll^x<X'>SS (HDD) Sm^TtS 

[0 0 7 5] ±iBLfi:*fig15!l1 JJ=fctfllSfi«IJ2lC 

fct^Ttiv B$$yfl!«}4 StiT^'Rl-^ g >y y*><Ji^*4afcB 

«\ t;x"7i-j7g-v:f3 3bM^^s-nn:^ic. •ejlt<DP$igiJtf 

IS4)b^t;'x7t--?g'yy3tCJ5-^6n/i:tCDT-tau\ * 

[0 0 7 6] ±iELrcmmmMs<kxfmmm2iz 

fclTtiv ^T^':!!- g -y 7^ 3 Jb^^M P E G 2 Ic J: oTESI 
W^ffl^<7)E!Hi*^l*i®>!?^ti'5:*ie6'<feg^ CtlSl^ 

[00771 *fc. ±IB Ltcmmm 1 fc<i:t>'5ISgffJ 2 
•¥'SJRL/i:tf g -y zfcomm^^'^-^^tciblz, « 

[0 0 7 8] $fcs ±iBLfc*)115<J 1 fcd:U-IISS15<J2lC 
J3i^Tl*v tiT^'t-'? g 'y y<DSililiJ^^^n?'ti(DB$^iJ 

[0 0 7 91 ±s3,mmmicmritis(>zwinr^t. =l- 

+fJg/T^lt J: g tfxTl--? g -y y 3 c . 3 a (DMim^T^ 
'^Ot LTcti^. ex'Tf"? g -y y 3 c S'S^tf icaeT^" 
:t g -y y 3 d LfcB^^iJ1tai«it^/-c». t^7=^* 

-i^ g -y ys c itfT^^'J' g -y d i:<D^;Ug'7'>y/U 
S^Jb't pftl .t ^5: g , t'x ;!|- ^ g -y y 3 c <7)*I7 B#Sy T E 
3 SJil^lc tix^j- g -y y 3 a roS^fftfFlc^S C <*: i: 
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[0 0 8 0] sfc. ±KLtcmmm i ^^tfMmm2iz. 

[0081] ±fBLfc5lfi6e!l 1 isjixfmmmiiz 

?Lli. l215<7)cl:3lcBift«?^^g|51 5€-fflt\ tf'J'^i'- 

-r>bf'>^i'-'5:«!f©#^"z?2-:3jja:<r>wfR«^m:^s m 
[0 0 8 2] zLCDt^. j.—*fitm^if^mm^mcm 
LTtiii«gicw«-&)5!6gpi 5^mf^^tr'mm<D§m 

[00831 *«t>tt$fc. ■bU^'^7lC<fcoT1 0<D 

TtfiL\ 0 6 it. mt&m 1 c^W^ltJ* LT-tr ^ 7 
«M< Lfct(DT-^56\ IISg^J2tc5*LTtI^^tC-fe 

[0084] 

icffilM-r ^ 3 <t <t: t / ^y 7 t U tctS^rt* n/c« 
[0 0 8 5] c:<DJ:3lts *sgR«lcj:n«vyu^7'vy 
©ifx:d-^U>y:/^'r>^-'J-:^LTio<Dlf-y KT. 



[0 0 8 6] ^fcx *li©m2©ll^lCcl:n«\ 

[0 0 8 7] z(r>i:o\ts :$.^mzi^ia.\t'^iv=f-Ty<f 

; U ^ V ; 1/ #^ oTfil <t * S i: -5 SftSiB* * 5 o 

[0 1 1 m 1 <Dmm<omm^mrzfci -y <^ia 

[ia 2 ] sisB^sum^B^'fco t^■x7^•? u -y ycDmmm 
[El 3] :^^m<Dm2<Dmm(r>m*&^Bty'\=iy':7m 

[04] S2(DIISS<Dm«l(D{fi©*}!fi)Ja)BiP^I21 

[0 6] m i<^ii)5s<^J^^<^fte<^fflfi2<^tKB^0 
[07] 'i}^itio-<y'Si-*j-zr^^<om^m 

1 ^^K^f:?' 

3 3a~3cl H'x^Tl-'J^'J'yr 

4s 4a~4d mmmw 

5 ^^-y K 

6 /^y^z^^^'J 

7 -bU^^^i 

8 a?xSS 

9 9 a. 9 b xa— ^ 

10 ^ 

1 1 S/XxgP 

1 2 x^>-:?vu^>y 

13 -bU^h^vy 

14 Sli/X7^^,=l>hP-5 
1 5 B*ft^)Sa5 

1 6 IgiSS^^ 
1 7 
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